HIV-1 Vpu inhibits accumulation of the envelope glycoprotein within clathrin-coated, Gag-containing endosomes.
Several viruses encode ion channels that both modulate the trafficking of envelope glycoprotein(s) and stimulate the release of virions from cells. HIV-1 Vpu enhances virion release and inhibits the endosomal accumulation of the viral structural protein Gag. We investigated whether Vpu affects the subcellular distribution of Env as well as Gag. Env and Vpu colocalized with each other, in part within the trans-Golgi network. In the absence of Vpu, Env accumulated more extensively within clathrin-coated endosomal structures. These structures had several features consistent with an endosomal viral assembly domain: they contained Gag, including proteolytically processed viral matrix protein; the tetraspanins CD63 and CD81; the adaptor protein complex AP-3; and AIP1/ALIX, a cellular cofactor for viral budding. These endosomes labelled incompletely with Env derived from the cell surface, suggesting that some Env reaches this compartment without transiting the plasma membrane. Consistent with this, endosomal accumulation of Env was not blocked by dominant-negative Eps15, an inhibitor of AP-2-mediated endocytosis. Although these data are potentially explained by greater endocytosis of mature virions in the absence of Vpu, they also raise the possibility that Vpu inhibits the transport of Env and Gag to late endosomes, leading to viral assembly at the plasma membrane.